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(54) HOLLOW-WOVEN AIR BAG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure low air permeability by flattening the boundary section 
of a hollow-woven air bag without roughening it. 

SOLUTION: In this hollow-woven air bag, 3/n diagonal weaving (n is an integer of 2 or above) 
with only one warp is applied to the boundary section with a bag section on a sinpled layer 
texture, 3/n diagonal weaving (n is an integer of 2 or above) with n warps is applied on the 
single layer texture other than the boundary section in succession to the boundary section, 
and the cover factor on the single layer texture is set to 41 00 or above. 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS _____ 

[Claim(s)] 

[Claim 1] Are a hollow weave air bag, and have set to (A) of the following which shows the minimum 
configuration unit of a textile construction, or (B), and, as for a bag part organization, a gap is also 
equivalent to 1 thru/or 12 and A thru/or K. A single section organization is equivalent to 1 thru/or 12, 
and L, a and b, and this a and b take two or more integral values while showing the yam number which 
shows an equal warp number. The hollow weave air bag which 1 thru/or 12, and L in a single section 
organization constitute the boundary section organization, and is characterized by the cover factor of a 
single section organization being 4100 or more. 

(A) 




[Claim 2] Said hollow weave air bag is a hollow weave air bag according to claim 1 characterized by 
carrying out the coat of the layer of rubber or resin to the external surface of said bag part and said 
boundary section. 

[Claim 3] Said hollow weave air bag is a hollow weave air bag according to claim 2 characterized by 
being fixed around the side aperture of a car and being located among said apertures and crews at the 
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time of expansion. 
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damages caused k>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION " 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hollow weave air bag for industrial materials. A 
hollow weave air bag came to be used for versatility in recent years. They are the jacket for lifesaving, a 
life raft, a mat, or the home elevator that used expansion contraction of an air bag for the lift function. It 
has come to be used noting that it is suitable for the hollow weave air bag for protecting crew's thorax, a 
head, etc. by especially developing at the time of the collision of a car etc. 

[0002] . . 

[Description of the Prior Art] A hollow weave air bag has the need of incorporating air in a bag part 
organization in an instant, and expanding in it. When using especially as an air bag of a car, it is 
desirable to receive a side collision in accident, or for a car to sideslip, and for a hollow weave air bag to 
develop promptly. Especially, the vehicle in which the air bag which protects crew's side was carried is 
increasing from the pillar and sheet side of a car as an air bag for head protection in recent years. In 
JP,5-193430,A, the technique which protects crew f s head side because the air bag attached in the upper 
part of the aperture of the side of an automobile develops caudad is indicated. Moreover, a hollow 
weave air bag is one of those which are used. The biggest technical problem of such a hollow weave air 
bag is to secure time amount [ a certain amount of having developed ]. That is, it is impoijtant how this is 
beforehand prevented by there being fear of the lack of on the strength of the boundary section or air 
leakage by the opening according [ the boundary section of a bag part organization and a jingle section 
organization ] to air ** in the air bag at the time of expansion. Then, at the time of expansion of a 
hollow weave air bag, since air was leakage prevention, there was a technique which carries out the coat 
of the silicone resin etc. to especially the boundary section. 

[0003] c . . 

[Problem(s) to be Solved by the Invention] If the boundary section is earned out to a firm organization, 
i.e., a precise organization, in a hollow weave air bag, yarn will focus on the boundary section naturally, 
a front face rises compared with the part of other textiles, and the boundary section produces 
irregularity. When carrying out the resin coat of the existence of the irregularity of these textiles to a 
front face, it produces coat unevenness especially in the boundary section, and has that it is not desirable 
on the contrary. Furthermore, saying [ that the boundary section is precise ] makes the flexibility of the 
textiles of the boundary section missing, and it worsens folding nature. Since it is more desirable to 
make the storage space as for an air bag to a compact as much as possible, it is not desirable. [ of folding 
nature getting worse ] 

[0004] Then, this invention aims at making low permeability secure, after not carrying out irregularity of 

the boundary section and making it flat in a hollow weave air bag. 

[0005] 

[Means for Solving the Problem] Are a hollow weave air bag, and have set to (A) of the following which 
shows the minimum configuration unit of a textile construction, or (B), and, as for a bag part 
organization, a gap is also equivalent to 1 thru/or 12 and A thru/or K. A single section organization is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/14/2004 



Page 2 of 5 



equivalent to 1 thru/or 12, and L, a and b, and this a and b take two or more integral values while 
showing an equal warp number. 1 thru/or 12, and L in a single section organization constitute the 
boundary section organization, and it is characterized by the cover factor of a single section organization 
being 4100 or more. 

(A) 



KL — a — — b — 




For K train, (A) and (B) are [ a bag part organization (the minimum repeating unit is expressed) and L 
train of a boundary section organization (the minimum repeating unit), L train, a train, and b train ] 
single section weaved (the minimum repeating unit) from A train. Both a train and b train show an equal 
warp number, and take two or more integral values. Moreover, (A) and (B) add shading to the woof, and 
have expressed warp with void. ... 
[0006] By this invention according to claim 1, by the hollow weave air bag, a bag part organization is 
hollow weave and a textile construction is specified like 1 voice. A single section organization is usually 
called 3/2 basket weave, 3/3 basket weave, 3/4 mat- weave organizations, etc. If it increases more than 
warp 3 duty of a single section organization for hollow weave air bag internal pressure maintenance, it 
will be thought that the amount of openings to internal pressure increases, and it will become 
manufacture difficulty if it is made fewer than warp 3 duty. The part equivalent to the weft number of a 
single section organization can take two or more integral values. A single section organization has 3/3 
most desirable basket weave from the ease on manufacture also in connection in the boundary section 
organization which mentions later. Furthermore, in especially a single section organization, a boundary 
section organization with a bag part organization is 3/3 basket weave, and it is important to consist of 1 
yarn. The yarn constituted from a bag part by the single section in the direction of the other side is one 
duty in one here. Moreover, it is important that the cover factor of a single section organization is 4100 
or more further in addition to such conditions. Therefore, the cover factor of a bag part organization 
becomes about [ of 4100 ] 1/2. It became clear that the synergistic effect by the combination of the 
numeric value of the cover factor of such a textile construction and this single section organization 
furthermore prevented the air leak of the boundary section of hollow weave, and concavo-convex 
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generating in the boundary section front face of textiles could be reduced. In the hollow weave air bag 
according to claim 2, the coat of the layer of rubber or resin is carried out to the external surface of a bag 
part and the boundary section. Since the layer of this rubber or resin is given on the graduated boundary 
section, there is little coat unevenness in this section. Therefore, when a hollow weave air bag expanded 
and develops, air leakage reduction can be carried out from the boundary section. Moreover, since the 
hollow weave air bag by which the coat was carried out in this way has very little air leakage, it is 
suitable as the so-called head protection air bag which is fixed to the periphery of the side aperture of a 
car and is located among said apertures and crews at the time of expansion. 
[0007] If needed, the hollow weave air bag of this invention is the range which does not spoil the 
property of this invention, and may perform calendering to refinement, a heat set, and a pan to one side 
or both sides of a base fabric by the well-known approach. When using especially for a car air bag, it is 
desirable to shrink extent to which a base fabric does not become hard, and to stop permeability more by 
the heat set or calendering. When stopping permeability, especially the thing to do for the coat of the 
layer of rubber, such as silicone rubber, chloroprene rubber, and urethane, or resin is desirable. Since the 
front face of the hollow weave air bag which carried out calendering becomes smooth, it is suitable for 
especially carrying out the coat of the layer of the resin of a thin layer. 

[0008] Moreover, if most is satisfying the requirements for this invention substantially [ the single yarn 
to be used ] even when making another single yarn as a lip stop mix in a part of hollow weave air bag, 
the effectiveness of this invention can be demonstrated. 
[0009] 

[Embodiment of the Invention] Hereafter, an example explains this invention to a detail. Each physical 

properties in this invention are the values measured as follows. 

[0010] First, a yarn consistency is expressed with a book/inch in circumstances. 

[001 1] Next, a degree type defines the cover factor CF of a base fabric. 

[0012] 

CF-Nwxroot (Dw) +Nfxroot (Df) 

Nw: A warp consistency (inch/), Dw:warp fineness (denier), Nf: woof consistency (inch/), Df: It is woof 
fineness (denier). 

[0013] The porosity of a base fabric was measured based on JIS-L-1096 (Flagyl law). That is, the 
permeability at the time (1/min) of 10KPa(s) is shown. Permeability made the thing of under four (1/min) 
good, and estimated it as O. The thing of 4 to under 4.5 (1/min) attached ** as a defect a little, and the 
thing'more than 4.5 (1/min) estimated it as x as a defect. With permeability here, the following solves 
and it surveys using a measurement concept. First, a base fabric periphery is pinched by s^al dense 
aggressiveness ****** so that it may consist only of a bag part organization where no coats of resin etc. 
are carried out outside and may become a round shape with a diameter of 28mm, the permeability at the 
time of 10kpa(s) of this circular base fabric is measured, and it considers as measured value 1. Next, a 
base fabric periphery is pinched by seal dense aggressiveness ****** so that it may become a circular 
medial axis about this boundary section, a bag part is developed so that the boundary section may come 
to a medial axis with a diameter of 28mm, it is equivalent to the outside of a bag part from **** which 
corresponds inside a bag part, that is, aeration is carried out to **** in which the boundary section 
organization projected, the permeability at the time of 10kpa(s) of this circular base fabric is measured, 
and it considers as measured value 2. It considers as the permeability of the boundary section with the 
value which lengthened measured value 2 from measured value 1 . 

[0014] With the feeling of irregularity of the boundary section, the difference which the base fabric 
thickness of the boundary section makes with the base fabric thickness of the single section organization 
of those other than the boundary section estimated it as x noting that a certain thing sensed a feeling of 
irregularity 0.05mm or more, and similarly, the less than 0.05mm thing did not sense irregularity, but 
estimated it as good O. 

[0015] (An example and example of a comparison) The list of an example and the examples of a 
comparison is shown in Tables 1 and 2. 
[Table 1] 
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[0016] (An example and example of a comparison) The base fabric for head protection air bags by 
which coating is not carried out with the textile construction shown in Table 1 was created. The gestalt 
of permeability and the boundary section was evaluated about this base fabric. Furthermore, the 
thermosetting silicone rubber colored both sides of these base fabrics by which coating is not carried out 
was coated with the amount of 120 g/m2, and the coating condition was evaluated from the irregular 
color. Then, the head protection air bag was created by judging, and it folded up in the vertical direction 
further, and applied and fixed to the hind roof side rail from the front pillar which is the periphery of the 
side aperture of a car. The gas from an inflator was introduced into this air bag, and the air bag was 
caudad expanded and developed in the shape of a curtain so that it might be located between an aperture 
and crew. At this time, the internal pressure of the air bag 3 seconds after ignition of an inflator was 
measured. These results were shown in Table 2. 

[0017] In Table 1, raw thread reinforcement is 8.0g/denier or more, and uses the multifilament yarn with 
which warp and the woof consist of same denier, i.e., 420 deniers, Nylon 66 in both the total fineness. 
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Each of these examples passes through the yarn consistency of a single section organization, and x ** is 
108x100. Therefore, it is simply set to (cover factor CF) >=4263. However, it will pass, if if takes into 
consideration that circumstances fluctuate at a time as [ four ] general tolerance of a yarn consistency, 
and as for x **, 104x96 becomes minimum Rhine. Since CF at this time was set to about 4100, it made 
to be (cover factor CF) >=4 1 00 into indispensable requirements. 

[0018] The comprehensive judgment in Table 1 makes the example that whose evaluation of O was 
completed with both permeability and a feeling of irregularity. Conversely, that in which evaluation of 
O of permeability or a feeling of irregularity was not completed estimated it as x. 
[0019] Table 2 shows having effect in the coating condition with the big feeling of irregularity of a base 
fabric. Moreover, a cover factor (CF), porosity, and a coating condition were also found by having big 
effect on the maintenance internal pressure of a bag. From the result of Table 2, by the head protection 
air bag of this example, there was little air leakage after expansion / expansion, and it has checked 
having sufficient internal pressure maintenance property. 

[0020] The point noted here is an example of reference in Tables 1 and 2. The example of reference does 
not have a boundary section organization. Therefore, although there are no concave heights, of course, 
compared with the example of a comparison, permeability is extremely poor. That there is a boundary 
section organization has the configuration effectiveness which is not assumed only from the technical 
thought that the single section organization consists of 3/3 basket weaves simply. Furthermore, 
especially in a single section organization, a boundary section organization with a bag part organization 
is 3/3 basket weave, and it is desirable to consist of 1 yarn (yarn of L train). It is assumed that an air leak 
increases this when the confounding area to which the warp of yarn and the woof were equal will 
increase, if it consists of for example, 2 yarn because it is inevitable. 

[0021] . . • , • i i • 

[Effect of the Invention] The hollow weave air bag concerning this invention can reduce air leakage m 
the boundary section, and can reduce and graduate a feeling of irregularity. Since a base fabric passes 
and it is easy to fold up to a direction and a latitudinal direction, when holding in small storage space, in 
using as an object for car air bags, and it expresses that it is flexible, it is very useful that a feeling of 
irregularity is lost in the boundary section of an air bag. Moreover, it is connected with the impact to 
crew of it being flexibility being soft. This invention will be connected also with hghtweight-ization if 
the boundary section is compared with the viewpoint of making it high density in vain. I 
[0022] Although the hollow weave air bag of this invention has the jacket for lifesaving, ii life raft, a 
mat or the home elevator that used expansion contraction of an air bag for the lift ftinctiob, it is suitable 
for especially the air bag for protecting crew's thorax, a head, etc. by especially developing at the time of 
the collision of a car etc. 1 
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